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CLAIMS 

What is claimed is: 

1 A method fnr identifyi n g a microorganism, comprising the following steps (1) to 

OX 

(1 ^ synthes izin g forwar d and reverse primers based on a single pair of amino acid 

se quences selected from the gronn consisting o f the sequence pairs (62) and (74), (62) 
and r7SY (7?:> and mi T7 T> and (74V and (12) and (78); 

Q) amplify in g vvrB g en e F)NA from the microorganism using said two primers to 
produce a g vrfi gene DNA fragment; 
(3) isolat ing said DNA fragment; 

(4^ determining the nucleotide se quence of said DNA fragment; and 

rs-> identifying the microo r ganism hv comparing the sequence of the amplified gvrB 
gene DNA fr a gment to kn o w n p vr B gene PNA fragment sequences, 

7 The method for ide n tifying a microorganism according to claim 1 . wherein the 
amino acid sequence pairs that are use d are sequence pairs (69) and (74) , (69) and (78). 
n?\ and cm ™- r7y> flTld r7SV and said mi c roorgan ism belongs to proteobacteria ^ 

1 A method for identif yin g a microorganism, comprising the following steps d ) to 

mi 

(1 ^ synthesizing forwar d and reverse primers based on a single pair of amino acid , 
se quence s (69^ and (71): 

(2) amplifying gvrB gene dna fro m th e microo rganism using said two primers to 
produce a gvrfi gene DNA fragment; 

n> synthe sizin g forward and re v erse primers based on a single pair of amino a cid- 
ssqusnees ^69^1 and (73): 

(4^> synth esizin g forward and rever se primers based on a single pair of amino acid _ 
seqnences C70) and (71); 
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£5) amp li fying the gy rB gene DNA fra g ment p r oduced in st ep ( 2 ) usin g sai d two pairs 

of primers, so that two gyrB gene DNA fragments are produced; 

(6) isolating said two PNA fragments; 

(7) determining the nucleotide sequences of said two DNA fragments; a n d 

£8) identifying the microorganism by comparing th e sequences of said two gy rB gene 

PNA fragments to known gyrB gene DNA fragment sequences, 

4. A m ethod for identifying a microorganism, comprising the following steps (I) to 

£1) synthesi zin g f orward and reverse primers based on a single pair of amino acid 

sequences (69) and (7 4 ); 

£2) amplifying gyrB gene DNA from the microorg anism us in g said two primers to 

produce a gyrB gene DNA fragment ; 

£3) synthesizing forward and reverse primers based on a single pair of ammo acid . 

sequences (69) and (73); 

(4) synthesizing forward and reverse primers based on a single pair of amino acid 

sequences (70) and (7 4 ); 

15) amplifying the gyrB gene DNA fragment produced in step (2) using said two pairs 

of primers, so that two gyrB gene D NA fragments are produced; 
£6) isolating said two DNA fragments: 

£2) determining th e n ucleotide sequences of sa i d two DNA fragments ; a n d 

£8) identifying the microorganism by comparing the sequences of said two gyrB gene 

DNA fragments to known gyrB gene DNA fragment sequences, 

0L A method for identif yin g a microo rganism, comprising the followin g steps (1) to 

mi 

£1) synthesizing for ward and reverse primers based on a sin gle pair of amino a cid- 
sequences (72) and (74); 

(2) amp lifying gyrB gene DNA from the microorgani sm using sa id two primers to. 
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produce a gyrB gene DNA fragment; 

£2) synthesizing forward and reverse primers based on a single pair of amino acid 

sequences (12) and f73): 

£4) synthesizing forward and reverse primers based on a single pair of amino acid 

sequences f7(tt and (14Y 

£5) amplifying the gyrB gene DNA fragment produced in step (2) using said two pairs 

of primers, so that two gyrB gene DNA fragments are produced: 
£6) isolating said two DNA fragments; 

£2) determining the nucleotide sequences of said two DNA fragments: and 

(8) identifying the microorganism by comparing the sequences of said two gyrB gene 
DNA fragments to known gyrB gene DNA fragment sequences. 

& A method for identify i ng a microorgan ism, co m prising the followi ng steps (1) to 

£1) synthesiz i ng forward and reverse primers based on a s ingle pair of amino acid 

seq u ences (72) and (73); 

£2) synthesizing forward and reverse primers based on a single pair of amino acid- 
sequences selected from the group consisting of (16) and (7 P. (16} and (741 or (76) and 
(75); 

(3) amplifying gyrB gene DNA from the microorganism using said two pairs of 
primers to produce two gyrB gene DNA fragments: 

(4) isolating said two DNA fragments: 

(5) determining the nucleotide sequences of said two DNA fragments; and 

(6) identifying the microorganism by comparing the sequences of said tw o gyrB gene 
DNA fragments to kn own g y rB gene DNA fra gment sequences, 

Z A method for identifying a microorganism, comprising the following steps (1) to 

£6)1 

£1) synthesizing forward and reverse primers based on a single pair of amino acid. 
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sequences (69) and (77); 

(2) synthesizing forward and reverse primers based on a single pair of amino ad d 
sequences selected from the group consisting of (79) and (71). (79) and (74). or (79) an d 
(75); 

(3) amplifying gyrB gene DNA from the microorganism using said two pairs of 
primers to produce two gyrB gene DNA fragments; 

(4) isolating said two DNA fragments; 

(5) determining the nucleotide sequences of said two DNA fragments: and 

(6 ) identify in g the microorganism by comparing the sequences of said two gyrB gene 
DNA fragments to know n gyrB gene DNA fragment sequences, 

8. A method for identifying a microorganism, comprising the following steps (1) to 

mi 

(1 ) synthesizing forward and reverse primers based on a single pair of amino acid 
sequences (59) and (77); 

(2) synthesizing forward and reverse primers based on a single pair of amino aci d 
sequences selected from the group consisting of (80) and (71). (80 ) and (74 ). or (30) and 
G5iL 

(3) amplifying gyrB gene DNA from the microorganism using s aid t w o pairs of 
primers to produce two gyrB gene DNA fragments; 

(4) isolati ng said two DNA fragments; 

(5) determ inin g the nucleotide sequences of said two DNA fragments; and 

(6) identifying the microorganism by comparing the sequences of said two pyr B gene 
DNA frag ments to known gvrB gene DNA fragment sequences, 

9. A method for detecting a microorganism, comprising the following steps ( 1) to 
(5)1 

(1 ) synthesizing forward and reverse primers based on a single pair of amino acid 
se quences selected from the group consisting of the sequence pairs (69) and (74), (69) 

23 



a n d (78) , (72) and ( 71 ), (72) and (74), and (72) and (78 ); 

ffi amplifying gyrg gene PNA from the microorganism using said two primers to 
pr oduce a gyrB gene PNA fragment; 

(3) isolating said PNA fragment: 

(4) determining the nucleotide sequence of said PNA fragment: and 

(5 ) detecting flip microorganism by comparing the nucleotide sequence of said 
amplified g yrB gene PNA fragment to known gyrB gene PNA fragment sequences, 

KL The method for detecting a microorganism according to claim 9, wherein the 

amino acid sequence p airs that are used are sequence pairs (69) and (74), (69) and (78), 
(72) and (7 4), or (72) and (78); and said microorganism belongs to prpteobacterja. 

1L A meth o d for detecting a microorganism, comprising the following steps (1) to 

mi 

(1) synthesizing forward and reverse primers based on a single pair of amino acid 
sequences (69) and (71); 

(2) amplifying gyrB gene PNA from the mi croorganism using said two primers to 
produce a g yrB gene PNA fragment; 

(3) synthesizing forward and reverse primers based on a single pair of amino acid 
sequences 169^ and (73): 

(4) synthesizing forw ard and reverse primers based on a single pair of amino acid 
seq uences (70) and (71 ); 

(5) amplifying the gyrB gene PNA fragment produced in step (2) using said two 
primers to produce two gyrB gene PNA fragments; 

£6) isolating said two PNA fragments; 

(7) determining the n ucleotide se quences of said two PNA fragments; and 

(8 ) detect ing the microorganism by comparing the sequences of said two gyrB gene 
P NA fragments to kno wn gyrB gene PNA fragment sequences. 
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YL A method for detecting a microor g anism, co mprising the following steps (1) to 

mi 

£U synthesizing forward and reverse primers based on a single pair of amino acid 

sequences (69^ and (74); 

(2) amplifying gyrB gene DNA from the microorganism using said two primers to 

produce a g y rB gene DNA fragment; 

{3) s ynthesizing forward and reverse p rimers based on a single pair of amino acid 

sequences ( 69 ) and (73) ; 

(4) synthesizing forward and reverse primers based on a single pair of amino acid 
sequences (70) and (74); 

0) amp lif ying the gy rB gene DNA fragment produced in step (2) using said two pairs 

of primers, so that tw o gyrB gene DNA fragments are produced; 
£6} isolating said two DNA fragments; 

£Z) de termining the nucleotide sequences of said two DNA fragments; and 

£8) detecti n g the microorganism by co mparing the sequences of said two gyrB gene 

PNA fra g ments to known gy rB g e ne DNA fragment sequences, 

YL A method for detecting a microorganism, comprising the following steps (1) to 

mi 

0) synthesizing forward and reverse primers based on a single pair of amino acid 

sequences (72) and (74); 

( 2) amp li fyin g gyrB gene DNA from the microorganism us in g sa id two primers to 
produce a gyrB gene DNA fragment; 

(3) synt hesizing forw ard and reyerse prim ers based on a single pair of amino acid 
sequences (72) and (73); 

(4) synthesizing forw ard and reverse prim ers based on a single pair of amino a c id 
sequences (70) and (74); 

(5) amplifying the gyrB gene DNA fragment produced in step (2) using said two pairs 
of primers, so that two gy rB gene DNA fragments are produced; 
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£6) isolating said two DNA fragments; 

£2) determining the nucleotide sequences of said two DNA fragments: and 

£8) detecting the microorganism by com paring the sequences of said two gyrB gene 

DNA fragments to known gyrB gene DNA fragment sequences » 

H A method for detecting a microorganism, comprising the following steps (1) to 

0) synthesizing forward and revers e primers based on a s ingle pair of amino acid 

sequenc es (72) and (73); 

£2) synthesi zin g forwa rd and revers e primers based on a single pair of amino acid 

sequences selected from the grou p consisting of (76) and (211 (76) and .(74), or (76) and 
(75); 

(3 ) amplifying g y rB g en e DNA from the microorganism u sin g said two pairs of 
primers to produce two gyrB gene PNA fragments; 

£4} isolating said two DNA fragments: 

£5) determining the nucleotide sequences of said two DNA fragments; and 

£6) detecting the microorgan i sm by comparing the sequences of said two gyrB gene , 

DNA fragments to known gyrB gene DNA fragment sequences, 

H A method for detectin g a microorgan i sm, comprising the following steps (1) to 

(1 ) synthesizing forward and reverse p ri mers based on a single pa i r of amino acid 
sequences (69) and (77); 

£2) synthesizin g f orward an d reverse primers bas ed on a s in gle pair of amino acid 

sequences selected from the group consisting of (79) and (71), (79) and (74), or (79) and 

£2) amplifying gyrB gene D NA from the microor ganism usi ng said two pairs of 

primers to produce two gy rB gen e DNA fragments; 

(4) isolating said two DNA fragments; 
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(5} determining the nucleotide sequences of said two DNA fragments; and 
(6) detecting the microorganism by comparing the sequences of said two gyrB gene 
DNA fragments to known gvrB gene DNA fragment sequences. 

l() t A method for detecting a microorganism, comprising the following steps (1) to 

(1 ) synthesizing forward and reverse primers based on a single pair of amino acid 
sequences (69 ) and (77) ; 

(2 ) synthes izing forward and reverse primers based on a single pai r of amino acid 
sequences selected from the group consisting of (SO) and (71), (80) and ( 74 ), or (80 ) and 

£2) amp lif y i n g gyrB g e ne DNA from the microorganism using sa i d two pairs of 

primers to prod u ce two gyrB gene DNA fragmen ts; 
£4) i solating said two DNA fragments ; 

£5) determining the nucleo tide sequenc es of said two DNA fragments; and 

(6) detecting the microorganism by comparing the seq uences of sa id two gyrB gene 
PNA fra gme nts to known gy rB gene DNA fragment sequences . 
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